The role of calcium and cyclic nucleotides in alpha-amylase release from slices of rat parotid: studies with the divalent cation ionophore A-23187.
The divalent cation ionophore A-23187 caused a Ca-2+-dependent increase in alpha-amylase release from slices of rat parotid gland. The effect of A-23187 on alpha-amylase release was not caused by release of endogenous agonists since l-propranolol, phentolamine, and atropine had no effect. The magnitude of alpha-amylase release caused by A-23187 was small compared to the effect of isoproterenol. In this respect it more closely resembles the action of cholinergic and alpha-adrenergic agonists on alpha-amylase release. A-23187 inhibited the increase in the level of parotid adenosine 3,5'-monophosphate caused by isoprotrenol. The inhibitory effect required incubation of the slices with the ionophore before the addition of isoproterenol. The ionophore also caused a Ca-2+-dependent increase in the level of guanosine 3',5'-monophosphate (cyclic GMP). Theophylline enhanced the effect of A-23187 on the level of cyclic GMP. These results emphasize the role of Ca-2+ in the regulation of parotid cyclic nucleotide levels. Since the effects of the ionophore depended on the presence of Ca-2+, it is possible that some of the effects of agonists on parotid gland physiology are secondary to an action on intracellular Ca-2+ distribution.